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(54) METHOD FOR 
MANUFACTURING 
SEMICONDUCTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method for manufacturing a semiconductor 
device into which a BiCOMS semiconductor 
device capable of constituting a bi-polar 
transistor capable of reducing a collector 
resistance without forming any epitaxial 
layer is integrated. 

SOLUTION: An N type diffusion area 9 is 
formed just under an N+ type diffusion area 
16 for ohmic contact in an N^type well 3 of 
the collector area of an NPN type bi-polar 
transistor, by using a process to carry out 
ion injection for forming an N type diffusion 
area 8 for improving punch through 
breakdown strength between the drain and 
source of a P type channel MOS transistor 
simultaneously prepared with the bi-polar 
transistor. Thus, the concentration of the 
collector of the NPN type bi-polar 
transistor can be improved, and electric 
characteristics can be improved. 
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i<mm#<ommi 
[m#® i ] mi mnmommte&feommicm 1 m 

Sot, 

Hfrie¥a»i*Sffiic|i[ieMO s h ^ > ^ x $ fflom 2 
mom i © $ x ju*^fiS-r s ± isjNfjc Bfjie^M''^ 
=? v =7 > i? * $ © =i u ? a mm t & s m 2 jgmi? om 2 
©•? *>i>&Bi$tzn 1 ©isi, 
^EHfifiWiaf Efg i©?x;i/j;»jfcig< fi£8$? 3 
i»ss 2 ^ms©^ 1 <Dfflfoffl&*m&n 1 ©•? x ;hc*j 

W-5mjieMOS>7>y^^CDV-^ • F W >fi£ft!(M 
Wis J: tf* * * ;u«Ml^(D«^5c«UlS©ieTCcjBR£-r & 
<blDB$tt. ^«Sa#it9fE!ll2©^x;UJ:Dfcig<fii; 
t^3#iSt>S&2ig1I3!©Jfl2 ©teffc«ii&*BiTfES&2 © 
3 ^ ;ucfcW ■& ijirf2&S£i>'* -Y ^ F^>s^f ©=i u 

6SifS©ii[T«CJ&£'r £02 oxs* «*o#aw*sw© 

[!t#JS2] miotzwLmmoumtmmc. ^mm 
mmmi^m 200 ttwm s >s& 2 

m&mom 3 ©fifcfftiswiJte . frt zm 2 © 9 x jkc & w s 

friHS^^ <-f — 5 h 7 > V>Z Z © 3 U * 3i fgJ$©flS[ 
©^ - * ^©^fiE^SI^© j£T"C #>-oiig f E-< - x 

^©^®©i s v $ mmoBm^mmoMT^m-t 
1 mxm 3] mi mnmo¥m&mmomwicm 1 m 

t>ria^<*sscci5iEMo sh? >s<x zmom2mm 
mom 1 ©>> x ;u£fl5j£-r £ <t m&fitmtmm'* -f 
^ y 7isv>x*o^-xm.i&tuz>m2mnmom2.o 
v * fr^mThm 1 ©xfii . 

^m 2 mmmom 1 ommm*m&m 1 o-y * ;kc*? 

W&fiifEMOS h-7>y*3r©V-* • FW>fi£ffciS 

*&te J: + * ;u«s^©^^M^©ar«c^R£-r S 

tfflmic. ^^*gg#iiusS?fr2 ©■} xJUJ: f) <big< fit 
fft^3*5g|C^2^M©02 ©fi£fjtSWsS*ii5iElfl2 © 
^xMcfcWSlftiefilSL'Wtf---? h7>^5?K<- 

Mmm>£v=> 5»ajft«^©^^Mi?£©BTtc 
[nw©»ai&siw} 

[000 1 ] 

[&3g©jg-r£srrf5#ij) *%bj«. 3og<*^a©gij§ 
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•5.-b©t?*-5. 
[0002] 

[fi£*©!$»i] ififf. 7*n*i?'5>**©«jB*»K 

h 7 >i? ^ * £ MO S > z> X ^ £ ZftMLtcmSfo 
$k& (B i CMOS^Kmi) ©fX-fXaWMBSti 

[000 3] «TK. fie3fe©¥jg^g©SSSiS*ft{CO 

10 ^xi&m-rz. 

[0 00 4] @4Bxb'i(t->t^MMU«l,^ 
©B i CM0S^#$^O5Zl&ffl&Zm-?WimW?i!!> 

•5. c©^^^!©^^^^ a<k^^'Ja^D©tt^B 

riS^$*a£©-C. XgJlB©KBH*«BSOffl*«:m?B 

-r-a. ^c*s, 0M* s tg^c^c.s©f . — awv^^y 

[0005] 04tC*5C>r. 1 ttPIi/'Jn^f.&S 

*^*»«r-*£. 2«*^<*Sffii <c0fiS$n/cN- 

20 chMOS h7>yx$iBS1-) M^W^feOt* 
3. 3WN" M^x^2 £|l]B#{c^Snfci^NPN 
SA-fi)<-7h7>^$ (fcTFNPN h^>^5»t 

MOSh7>yx# («TNchMOSh7>yx$t 
iST) ^tc^St©-C*S. 
[0006] 5l*NPN h7>i?X5r©=JUi»$^t 

MOS h7>yx^^i»g£*«^7>if-r5itto©PM , i' 

30 &©LOCOS®{b^-C*S. 8$iPchMOSh5> 
$0 F U-f >£ V-^©P^©^*>^^;l/-S:K!5±L/ 

ms.^mn>i>tcn>oNmti:mmv$>^ io«y-F 

@-C$>-5„ l 2l*NPN h-7>y^5f©PM-<-X (fit 
ttlHl«) 1 3t*^^— ^i&SCVD)gT* 

[0 00 7] 14BNchMOSh7>yx$OV-X 
£ FU-fXCfc-SN* Sfi£UtSU^-C&&„ 15HNPN 
h5>V>AZO^S. -^iftSN' Mfi£^J|Sr*.S„ 
40 1 6WNPN h7>y^$©nU^$^or)gI(CSW 
6iafc*-5 7 9?>-$ti> Fffl©N* Mfi£t5t?IJs8-C* 
-5. 1 7ttPc hMOS h-5>yx$©V-X£ Ft"f 
>£(C«t5P* mtlLWimM-C&Z. 18IJNPNh7> 

iy^nopm-^-^ 1 2©*SK^e>nr?fg|j^-x 

«Wc&5P* Mfi£tfcM^t-C'*>-S„ 1 9«m^-l«©P 
^•5x;u5©«M(cg;W6nfcP- Mftttft8iJi$r*-£.. 

[0008] 2 1 attNc hMOS F7>^x$r©v- 
^@T*£ 0 2 1 MiN chMOS F5>y^*©F 
50 L-f^iIt4>5. 22aBPchM0SF7>^^ 
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(DV-AMWe&Zo 2 2 bteP chMOS r5>^* 
F W>m*§T*&S 0 23a«NPNh7>^$ 
©Xv^^W. 23b«NPNF7>yx*0 
^-*^g-C*3„ 2 3c«NPNb7>yx^(Dnl/ 

[000 9] o^ic, xt*#*^*;Wl£ff5j&0£l>S£ 

[ooio]^?zkc\ v*^£jBi>r, P32^ ! ;n>^> 
e>tt£4^*S«i Kfc^r. PchMOSh7>^ io 

PN h^>S/^*03l^^^4&4««CCN- 
3*JB«-r-S. S/c. v***flH,»r* NchMOSh 

[0 0 1 1] -3«f«c, «fflMWc<fcO. P chMOS F5 

LOCOSMft«6*JBflET*. COLOCOSKIti 
6te % NPN h5>i?X*Ozil>2Zmt&<D$k 1 E5C>- SB 20 

[00 12] S6«C. P chMOS r5>^X*««© 
N" ^x;l/2<!:NchMOSh7>^^»PS 
S*/l/4 4CC, MOS h^>^X£<DLtl>ffi^li£^ 

r> . 

[0 0 1 3 3 -5-LT, ';>(JH«*t»C»t8 0keV 
2 0 0 k e V<Dx^;l/^t >f t>aAl, Pch 

■«»fiW«8*JP«r4. NfittRtM8BP chMOS 30 

[ooi4]o^ic, MatftKcjcDLocoswfUie 
kW(d¥z£<*s« i omsicy- warn 1 o tjiaft 
u ';>*dtf*«s»^';=»*«ai/, ****** 

tc % ^P>*fflC^/c^^>aAtcJ:^NPN h7>^ 
^(Dr3U^^$l^*®iCPS^-^ 1 2*J&J5SU S 40 

-5 (|4t»Wf) . 

[0015] *0T, ^ffiCCCVD (Chmeical Vapor 
Deposition) J^^itSL/, R I Eft (Reactive 1 o 

n Etch) *ffli>r*i*x^>yi, y-hm® 1 

1 ©fflJffitC^-^— 9"- iltCVD113 

CVDI1 3te, MOS r"7>^*£©^3- r*** 

;VS5ft*SrB5</c80, H4r(3SltMl^NchMO 

hMos h5>^^^««ccpsa«««*^j«'ri-/ 50 
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* > A <o v * * 4 0 r C © X ^ - ^ - tfffl C > ?> tl £ o 
[0016] ogftc, NSS^tttt^ffi^fc^^^aEAtC 

>4fc*N* SSffitMBttl 44. NPNh9>^>© 
x$ 7*4&SN* SttKffiWl 5 4, NPNh7>^ 
*#CDX* U^M^O^HCD:*-* ? :?n>£* hfflCD 

[0 0 17] 5ltt*#n>t«^fc-f*>aEA«cJ:0, 
PchMOS h^>^*£QV-;*:te<^F W>4& 
«P* Sl£Bffl«17i, NPNh7>^^P^ 
-* 1 2^ffi<D^gP^-^«l^<J:^SP t SttlHM 

1 9 tZBf&TZ. 

[0018] *©«, c v Dmfrhft&y a -)i fwt 

tt> NchMOSF7>^X^OV-Xli2U, N 
chMOS h7>^^<DFU-f>lfi2 1 b, Pch 
MOS h 7>^^^(DV-X1S2 2 a , PchMOS 
h7>^^FU^>li22b, NPNh7>^ 
^Ox^7^ifi2 3a, NPNh^V^X^tD^X 
!S23b 4 NPNh7>^^(D3l/^^f®23c 
>S:MtiZL>. xt^ + ^t;l/MMl^^B i CMOS 

[0019] £?c 4 H5«J5d(Dfie*(DB i CMOS$i 

^a?©^«l!4i|nJDT'*^cDr|ft?g^*< 0 05 K 

[0 0 2 0 3 x^^*>t;H*MU^B i CMO 
S*3W*K«OSBfir«, N" M^x;U3Cc^fi£?n^ 

N" Sr>*;U3fclt3K!K«a[*fiC><D-CNPNh^ 
>$>**<D:aU**S^!a;WiB<fcS 0 *<DfcS>CC % 
^©tt»*ttrtt % LOCOS Btf blS 6 *jtm 0 tc 
St ^^J&ffll^NPN h7>^5r03l/^«i 

2 3 c<DiST<Z>#fc. NM^^te<fc£^*>&A&cJ: 
0Nait*««9c*»ffiLr^*. N£ttfiMR*89 c 

«. n- a3*n>3*9«a»n«<, «igt*«sn 

[0 02 1 ] Se>tt\ H6ttiSPNPfi^W*-7 F 
^>^X* (WTPNP h7>^X^<!:BS*r) £:F«0 

fcw<c«e*©B i cMos¥S»ig©^^^-r 

JKffig!r*>£ 0 MOS F^>^X*<Dffl«ttH4 4130 
r*S<Drt»?a«r*<o S6tC*5l>-r, 3«PchMO 
SF7>^^(DN" mV*)\s2 tmftlCfcf&ZtitcP 
NP hv>^x^<D-<-^fI^4nc-SN- M^x;l/r^> 
9. 1 5 alJPNP h7>^^0^-^««rASN 

JB<DN* 1 8 attPNP F^>^**CDx 



£CDx^ v 24cliPNPh7>^^^(D3l/ 

[0 0 2 2] tTRc, xt***i/*;Wl£^J$ti'*rPN 
P ht7>> ? X^^rt®b/cfifck(DB i CMOS^ftK 

[0 02 3]S«JK1, 7^i;^fflHt, PS^V^>^ 
f)^^#Iin^^t, PchMOSh7>^ 

NP h7^X^-X(h^^tcN- mv*)i3 
ZBtiZtZo &tc. NchMOSh7 

* <b &£«R*£Cc PS^ * ;l/ 4 ^r^-r & i 
ic, h^^^^^o^^^c^^iHSicP 

[0 0 2 4] O^CC, j&gtfllttlj;^ PchMOSh7 
>^*2<tN c hMOS F 5>^X£CDJ^#^te&£ 

«l^iEI4i|5jD'C^€>Or— a5(D|ttBJ^:^<^ % 

FStftJS i o v >^tf^*s^> 3>£*s 

-iLtCVDH3^M1-^o £/c, Nai^»C»* 
m^tcjX^&XtcJ:*). NchMOSh7>^»© 
V-^fcJ^FU-rviCC&SN* ai£#fc««14<b. 
PNP h 7>S/^ 5 * *3 

[00 2 5] 5\m*#v>*mi<>tc-( X^iiAicJ:*) . 
Pc hMOS F^>^**©V~;*:bJ:CXFU-Y>±ft 

sp* mfomMmi 1 pnp f^>^x*cdxs * 

CDnU^7*<bfr£P* a4ttW««l 8bt, *HMt<D 
P§J^*;V5<DSlffiCDP* SSKWA 1 9 £. 
[002 6] *®&/cVDJR*»£tt&:7 FBMfc 

j® 2 o ejftg u , a*o*aw*«»D wi^rffi t b» 

fcl, PNPh7^^^0^-Xlg24a, PNPF 
?*m©2 4 b, PNPh7>^X^ 
(D3l/^fH2 4c*Ml, xt^tvt^l^ 
fiXl^tPNP F^>^X2£rt/S0n>£B i CM 

[0 0 2 7] &±(DJ:Mcm/£3ft/£Xt-#+W;l^ 
^Mlft^B i CMOS^f*=ggfc:o^T, fcTF* 
<DftflEte^l>T»lJI§T*. H4O«t*WrttPchM0 

sh7>^«©N- a«5*;i/2*jgfisrsxg* 

ifflLNPN h5>«if03l/^j'lWlift8N- 52 
■>*;l/3*J&SLT\ *BrLS»*«6UT^*. Pc 
hMOS h^>t?^^<DL#liffi©$0tSIl/S3^NPN 
h9>^^*©WE*W«r5Ci***T. N- §2* 
*;l,2. 3ttJttS»«lS*i6< NPNh 
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v > * cds^cd n u * * J6#i**m >. 

. [0 0 2 8 ] H9B. H4©Se*W6C*jWi=iU^*« 

©across 3*i^tc»r & 

*©«B&4^r&*«*W*tt* **JN c h 

MOS H9>W*OV-^4 FU-f >*»J5R-r*Xg 

[0 02 9] H5<D«63fcW-Ctt, Wftia******^ 

[0 0 3 0 ] H6®S£*0(-Ctt, PchMOSf7>^ 
*#?f$c<DN- ^x^2^M«IS^ifflltP 
NP h^>^X^CD-<-X«RJai^5N- SStf*^3£ 
HaXHBE««6l/T^&. PNPh7>^X 
20 *<D*fiyt(S*W:. N" M^x;l/3"C^^>^-^O^F*« 

[003 1] 

04©i5^Sf*<D«^r«, PchMOSh7>^ 
* CO L # I »ffi©OTfflltt ■*» N PNh7>W$ CDW I££5£ 

N" a , 5*^3WJ:t«W«a 3 &iS< L-Cl>*©T, NP 

£<E>iC. NPN h 7 - X iSSeH 
t\ «K#fi^NPN b7>^*03U^*««*^ 
-Xilt»ffi«»4PNP h^>^*(D«*i«Wi 

[0032] &tt. msvzsuG&tvmf&viz. NP 

N F ^>^^£©3 V 9 ZW&<DMrF<D7*ttC, N" 

£OPNP h7>^^*<D«ift*e**Ttf , rCiS*^ 
40 WBXg«>*»*r*$»)*Bi*ffiO=>^ h*«K<tt*. 
[0 03 3] H4iH5©fi£*W«C*jC»r. NPN h7 

L/^df««ittSN" fi9*;l/3flMfttttl x 1 0 IS ~- 
6xio"gar*»), PS^F*B«56cJ:*-/*>aAt? 

50 Sfta&ttf T 3WftTT5. ?e>tc, N- M^x;b3(D 
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[0034] 3 6tC 06©<fc5ftft*©t8l£Tt;i:. 0 
fc*ti>/c#K:g&^©*#fti§ftm^a s lfc£-rs. ae 

[0035] ^§m<osmt, ±E8aw>wjBj*i4»* 
[0036] ^^(DffioiKia, mttmmtimi* 

[0037 ] *^tD$6(Cffe©a6<)«, a«<hfl$g^ 
Ait-v F-5>y^i»©=iU*'5ip^{c§F^OPNP h7 

[0038] 

[SH£tSftf-5<fcS>©#f8] COIWSaflcTifc* 

? ^ss^ti m / msL<Dm2 ©■? *)i&%m?z>m 
i ©is <t . ^M^j&gtfffl i © ■> * 9 « < fttfc 30 
m^iim^m2 mmm<r>m 1 ©sttstMis^m 1 ©? * a- 

l&te «fc * * ;^fl^©ff*J«?5t$f tgS©iET&cj&i&-f £ 

2 m^m<om 2 (omttsmzm 2 ©^ * a-k 

JtJfiW 4* 2 ©Xfi <t 

[0039] t ©:#*£«: J: sri©^*;U{c*ji>r 
MOSh7>yx*©V-X- FU-/>ttUt«**»J:0 £ 40 
9=- + *;i'«U^©^fiE ; ?5£SI«©iSTCc^2 IWMft 
©-f *>aAK<t -5^2 lH©f 1 OttlkVWItiMt 
-TSi^sifl^ffli^-C. ^2©^*;u«:teti-ca*§?''W 

>? h ffl}£gSM^t©»^^^©BT(c . HI 2 © -5 * A 
<fc 0 6 jgg#?t5l< 2 iliOf 2 ©&fMli«3: fl^TT 
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[004 0] ffiXm2$&&,<D&W<Z>m&&$i&<DBmi3 
18*31 1 3B8©*gf*gg©SSi£frttK:fcl»T . 
31 1 ©fttirtf tS©J1Sfi£ £ IrJBSK . 33Ktttt£*Sft 2 © -5 
3.jl>£*) bl£< Wm $ 2 apSl!©?* 3 (DfitfJl 

m2©')i;VK:4sWS^^W^-7 h-7>i? 
;* #©3 u * *W*0*ffi©'<-^««©»J« : 3 t JE«« 
©fiT-Ctfo^-xSUS©*®©:!- 5 » Siffll&O&lSrF 

[0 04 1 ] c©^ffi(c<fcn«. mi ©•}* .Meteor 

© * >aAtc «t 2 mwmvm 1 ©ffitJt^*^ 
-rsssi&i^fflur. ^2© , i;*JKc*jwsfis^w 
hv>> : ^i'©=>U'i'i'M^©*[i©' < -^M^ 
©3fJfiS^S«HS©ii:Tr^^-x$iJiS©«M©x5 » 
* mmw,m>mm<o%Tfc& 3 ©attstfis^^^w s 

Cit. '<-Xi3Ui'^©S^P©= : >U5'5f©igEt€: 
[0 04 2] £tc. m3<Dtt$SlffiM*&VtcCtX-. -< 

-x©iti«-/j^<r$ l »fWF©-«-x*tff^ia*®< 

[0 04 3] 3 iE$S©^©¥^&3£g©$Sa£:fr 

aw, mi ^ms©*«*s«©^M«cm 1 m&m? + 
^m^mw-cuos Y5>isz.zm<Dm2wmm.<Dm\ 

©■) i^^WTS iBBS(cil;U#-7 
^ ©^- ^ SM« i ft Zm 2 ^M©m 2 © ^ * ;U 4ff$tS 
T-&mi©I§<b. ^*%^)?§SA5mi©'i'xJi'J: t 3fci^ 
< IfitSfgil S 2 ^ms©m 1 ©tefiM^^m 1 © 

"^^^tCiiWSMOS h-7>^^^©y-X • KUY> 

fiXT-stisj^c. ^^jSg[*im2©^*;u«fc t 3fcii;< 

J£»ai3 *i^=>® 2 ^^Sf©m 2 ©t£ISSUlS4m2 ©•? 
•2.m2©Xgi*Sty. 

[0 044] c©*acc<fc*a«. Mi©^x^cctei»r 
MOS h-7>y*#©v-* • FU-f>ffiS!(M<lS*5J:t>' 
^ + *;U^©^fiS^^l^©iST{cm2 WKITIKtt 

©^ ^->aAtcj;sm2^si©m 1 <Dm&®m*Btii 
?z>$m.JM*m^-c. m2©«5*^cc*jws«S'M 

«©^5S^s«i«©eTfcm 2 (Dtmrnrnzwn-t sci 
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So 

[0 04 5] * 

[ 0 0 4 6 ] a 1 1 ©HJ6W&!B«:g^< 

[0047] Jfll (A) CDJc^CC, 7X^» 

P32*tt«J*dt*JtfiK 1 0-20Q - cmO ( 1 
0 0) ^<*»®lCcfc^r, PchM0Sh7>^ 

£ff2/&T6£|I]B$K:, NPN h^V^^^CO^U^^i 

fiXT^ v^^^rffl^r, NchMOSh7>t? 

5*^JSR-T«. C<Z)^»Jtti*rSc CO<b#C[>N- a* 

Ulxi0 ,J -6xl0 u cm- 3 t^6 o 
[0 04 8 ] -O^f&C, |&BMfctCj:»K PchMOSh^ 
>^^tNchMOS F ^ > ^ ^ cDSS^frSt CC £ 
LOCOSBMt«6*«fSfr-5. C©LOCOSWfc« 
6tt, Rff#5 0 0-^7 0 OnmgffiT* 5, NPNh 

-f-jVFBMtKi&S. £6t<C v PchMOSh7>^ 
X*SB«E<DN- ^x;b2iNchMOS h^>^X* 

m.m<DPm+>*)\'4tt ( c. mos 

&A*f?5 (HI (A) rttttl) o 
[0049] ^MCCU^X F 7*ife*U 

^^l^PchMOS h^>^^5f««±iNPN h 

* F 7«rBBP3«4 B *Lt, ';>©«6»*fflOT8 
0 keV3(P62 0 0 k eVOx*;^-t^*>aA 
U. PchMOS h7>^Xi»ON- B9 *;1/2<£>*E 
i^tcNaidft«*8*JBJflM"SiiaBffic, NPNh7 

[0050]*O«, 7^-^iU«It^c CCD 
±*<DNB«tt»*8. 9 1 x 1 0 17 - 

4X l 0 17 cm-'gflrCSStfO. 4 — 0. 7Mm(cft 
NSJ£»««8»PchMOSh7>^f©Fl/ 

, m<;tc&><Db<D'C3b*), • FW ><ttt&P*a 

ttttffltt («&) *J:W + *nHBWl!)»Jfll*K««0 
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•WO*- 5 FJBCDN* atttt«« (a 

[0 05 1 ] ogftc, 01 (B) KTiVf Jc^fc. Ui** 
F7*Bft*U MIMtK^OLOCOSIIfUieJI^CD 

*2g(*ss i <ommc 7 - 3 0 n matt©iiw©y- F 

BMUK 1 0 *KH >**tfBW*4 0 0 n m(D£tt 

1 l^^«-^>^t-5 B y-h^ffil l<D->~F*gta 
10 \t. 15-50 Q/ClT**. 

[0 0 5 2 ] ifc, #P>ftffl^fc-f*>ttACCj:?)N 
PN F^>^X*CD:aU**««©«ffifcPa^-:* 1 

2*#*u MflMkry-hmi io»K/';3> 

£1 0-3 0nm8£{bT£o (11 (B)t(«t 
•T) o^tc, El 1 (C) fc5VTJ:5te, £MKTEOS 
(Tetra-Ethy.l-Ortho-Si 1 ica 
t e) <Dlft»)B«r*iJfflLfcCVDJR* 1 0 0-3 0 0 n 
m<D*Wr*SU R I Ett*«l»-C41B**sr*>y 

iy-MSi KDWJstcx^-^-ibrcvDaii 
20 3 cvdjbi Mosh7>^^© 

S/a-F^ + ^rt^SfclfcCfc^ HI (C)t« 
L&cl»*SN c h MO S F *«i|KcN®l£««« 
ZmmtZ <fc<hfcfcPchMOSF^>^X 5f««6C P 

aa»«**Jt5jstr*fc»co-f *>sa©7x^ & lt 

NchMOS F^>t?**©V~**<fctfFW >Cctt 
5N + BffitfcfiWSl 4«t % NPN F7>^^x^ ? 
*£&SN* BttlXttttl *- 5 v>7^>Z? F 
30 s *i«fcfeNPN h^>^^^O3U^3i««cr)*ffi(0 
N* BtttMMl 6 t*fcl&?Z>. N* attttffHRl 6 
I*, Na*ttt««9<0iiJbCc»SRSti*. 
[0 05 4] 5l»##n>*JBC>fc^*>&ACc J: 9 , 
PchMOS F7>^^^©V-^J:rjf F W >£tt 
4P* affi*««l 7 <fc, NPNh7>^^-X 
1 2<D*H®W^~*«*W:ttSP* BffittflMil 8 
*^«<DPB'?*Jl'5<D*HCDP f BttMRttl 

9i*«flt-rs. p + mitmmnu. Nmmum 

40 [0 0 5 5] SfcCC, (MH^WCit, n* ant 
tfcS«14t. NPNh7>^$<Di5 7«4*N 

* S&ftStff 15i«, &S^ftfflS*s 2 x l 0 2 6 c 
m- 3 g&ra!3*S0. 2-0. 3nmt«ci. 4fc. P 

* atttkffi« i7. i 8 a % mw*nmm&&2 x 1 o 

,D cm- 3 ggtgS^0. 3-0. 4MmiW 0 
[005 6 ] r>Wtcai (D) CC^T<fc5K: % CVDH 
*6tt47-f-/UF«lt«2 0*JI5«EU a#o*aw* 
KSOSa^ffiiEiacc, NchMOSh7>^JO 
V-^1S2 1 a, NchMOSh7>^WFL-f 
50 >iS2 1b 4 PchMOSF7>^X5?(DV-XlS 
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2 2 a, PchMOS h7>^^© Kl/^>1S2 2 
b. NPNF7>^^(Dx^^lg2 3a, NPN 

(D3U^^fS2 3c^M^ 1 <DmM<D 

i&mc&*< b i cmos ^s&u&aivnm&fttiLSit 

[005 7] feLb<D J: 9 tcfltafcS ftfc*»!B<DSI 1 

[005 8]$T, C©<fc5ft»l*ttB, xf^i/ io 
i»;V»*JB«ELaL*Cii % $e>CC, PchMOS h5 

NPN F5>S^^*©=iu^5fft|i|8itt*N- 

*©:3U2*«JS©N- ga->x;U3»tbRKiftK*^Bt> 
CDT?» C*l*:Si6X«*iI 

[0 05 9]*CT\ PchMOSh7>^*C0Fl/ 

«B»Cft:«b % y>©W»*»^t8 0keV*620 
0 k e V<Dx*;l/=P-TM t>ftAb, PchMOSh 
^>>>X*(DN- a$*^2©«ffifi«teNa4Mft«« 

8^fiS-r«xa*«ffli/«Bitxs*fli^3-rtc % n- 

«tcNSHt»««9*iK!lUU, «*©nU^*fflaiS*« 
< Utt^„ 

[ 0 0 6 0 ] SI 7 » % 1 ©SB»CDJBSSCC*5 W 

3n U^^^@2 3 cj£T<DaS^f"lCC*tT*^««!liB 
ffi©»rS%^U3ffcfc©"C*9, c<D[37<DJ:5fc:NPN 30 

;l/3 i^iON* atttkffittl 6 ^OPifltc 1 x l 
4xiO w cm- 3 gg"C$^^0. 4 — 0. 7Mmt* 

[0 06 1 ] Wc*, NPN h^>^X*®«F£©3 
U**SJaJWK<tt'K NPN h5>^#<0lMmBBE 

[0 0 6 2 ] ?e>tc, SI lCC7jVrj:3Cc, NMJ£tfc«I 
«9fcJ:0fN* tttt«4ll 6tPl^ 1 2<Dmm* 40 

^-rac^c^o. «*isi»spnp h 9 

^-^««<D^*e««tt^*»6ti, ®*^3r£PNP 
F5>^^*©«i***MI*#^S<«C*. SI 1 (a) 

(b) 121313 (a) <D&- am<Dtmm*7jkLX^Z>. 

[0 0 6 3 ] HBSf|irtF£PNP h7>^^itt, NP 
N h 7>^^^OPS^*-^ 1 24xa ?^iL/, N" 
S^x;l/3^-^<bL. PM^x;l/5^^U^^tT 
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<z» fe^ffittccflPrsrs* 1 , ffijjfa<Di><D±ffififa<Di> 

0**fi8L*i*^PNP f5>y^*CD«*««»tt« 
^ffijo fc OftHKTr 5 C cb Ccf* o T <STT & « 
[0 064] «±0 <t 0 tc. ffU <D*»©»«W:*JW £ 
PchMOS h-5>^*(DIg**fflU»jS=i^ h* 
ifcTTK. NPN h5>^**<D^CD:aU**i6ta^ 

is?umEE *tw a c ± * s . 

[0 06 5 ] JKT. **9!©»2 OXttCDJHftficoi,* 
[ 0 0 6 6 ] m 2 \£*9tSRWK 2 ©3SM<DJBfiKc»-?< 

^^«©«jfc^ffi*xac:ifcmriirnHr**. 

##69JttEI 1 &C7jVri& 1 OHSSO0»i NPNh7 
>^X^CDnU^^«gi^cDN- SS^*;U3tcNS4t»« 

[0 06 7 ] **\ 12 (A) <D«fc9(C % PScD^i* 
2KltC*5l>t:. PchMOS 

*#Q:3U*#<t&a{gWcN- ^^V3«U 
NchMOS h^^^fti^CCPa**^* 

tea smite pa^ 

[0 06 8 ] M0NtK:J:9. PchMOSb^ 
>^*tNchMOS h7>i/^^©^lF»i{C^S 

Locos»{t«e*»J58-ra. *<o'&, ±wti^x 

h7£^SU 7^^WTPchMOSh7>^ 
£$li&ji£NPN h7>^^03U^^ffl«OSi* 
KW*««^i«Xao«Hl-CJi5JBrr&NPN h 

[0 06 9] ^LT, 'J>OT^^ffil^80KeV 
^2 0 0keVcDx*;l/^--C^t>aAL Pch 

mosh7>^^(dn- a^ai^2©affifi«(cNa 

!£tt««8*JfcJ5fcU NPNF7^$©3!/^^CD 
*W2«CCNa!tf«««9 a*»J«U x 5 ^STt 
»©XgrjftiR3ft*^--*<bN- ffl^xil/3<Z)»^ap 
fcNaffi««*9b*»«Ef«. NStt«««8tt, V 

• Ku-r >ia*p* aattt«« te<ttf* 
?hm<DN> ssaum am) mm^mmmomrf 

fc»«StiS. NamMMt9b«. N- a$**3te 
fe^SNPN h 7 >S/^ > ©3 1/ ^ i WOlfflKD^- 

[0 07 0 ] o^CC, ^2 (B) CCtS-TJ:^^, 
SIS 1 (OmWlt 7 - 3 0 n mlKOlfflOy- hSWtH 
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ON PN h^>^X^©3Ud7^^|il8r*^N-^ 

[0 07 1] o#^C, 02 (C) CC^cfc^CC, £KK 
CVDBfciiSU RIEttt^ty-HWl lO 

[0 0 7 2 ] -5- LT, ?BHR*fflt»fc^*>iaEA{cJ:0 % 
NchMOS h ^^^^^©V-^J:^ F l/-f XCft 

Sfc»SI«l BiSWSV N* Mt£fftM«l 6te, N 
gai£IIc««9<DB±Cc}BJiK3n&- N* gaffi»««15 
N32ffitt««9 b cDjLkK0f£3 ft£o 
[0 0 7 3] ?|Jft##n>*Jfll»/c^tf>i£A«:<fc*K 
P c hMOS F^^^X^OV-^iO' FU-f 

SS1£«««1 7 <t, NPN h7>^^-^ 

st^m?** p* mmmm 1 7 nsmw 20 

[0 0 7 4] OfftC % 02 (D) CC^Vf <fc5CC. CVD 
«E«JBOl!Bft»ffiiia«K:. NchMOSh^>yxjr 

^>ti21b, PchMOSF7>^^(OV-Xl 
i22a, PchMOSh7>^5t©FU^>lfi2 
2b, NPNF7>^^^x5^H23a, NP 
Nh7>^^©^-Xll2 3b, NPNh7>^ 
^(D3U^jflI2 3 c£7£5RU #^©»2©M6S 30 
<D»«C*-*< B i CMOS*a»«tt«©«JS*3E«3 

[0 0 7 5 ] H±OJ: 5CC«te63tifc*»18<D»20* 

[0076] ms [t^§m<om2<omM<Dnm.<o 

UctOT^^o PchMOSh7>^>ON- 

x ;u 2 (Dmm&mic n att:tkfH« s * j&st sxfi* * 
ffif&SIi*9 b&Bf&2 t?*iST«:*jws 

pa**-* 1 2 £N£ffitttHtt9 b 

©«ffi#. 1 x 1 0 15 -6 x 1 0" c nr J *»6 1 x 1 0 
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:ai/**©i^jWSl>fc*>Sc. |HjD^-^?ISCcJitUr 

[0 07 8 ] «±©<fc5K:. *2©j|*©JI»IKcfcttS 
Pc hMOS h^>S?^*©Xg**fflL»JS=i^ 
±tfT0C, N P N F 7 ^ <DH»SS1H4^[fil±S 

[0 07 9] HT*»9I©*3 ©jOiO»J*«:oi»T, 

[ 0 0 8 0 ] EI 3 tt#»!IJ©* 3 ©g|J6©?&jg&C^-3< 

C <h «i7n^»f MS r * & . 

*«?awia 1 ccsvrwi ©!!*©**&«, ^-f#— 5 

F^>^**£l/C«SSPNP F^>2x**S:rti83-& 

[00 8 1 ] 13 (A) CDcfc^tC, PSO^igf* 

ISHcPchMOS F^>^X*£tt*«i«ecN- S 
*;l/2*^JiS^£<fcHB#Cc % PNPF7>yx^ 

chMOS h7>^^^tfe4««CcPa-> Jt ;U4SrJB 

zmmic p 9 * * 5 *»sr4. 

[0 08 2 ] O^C, PchMOSf7>^»iNc 
hMOS h^>S?:*#©KraiB<CttSLOCOSKfl: 

^^*ffll^tPchMOS F7>yx^««±<kPNP 

[0 0 83]^ir, »;>©?«»*I^t80keV 
*^2 0 0 keV©x^-t^t>iiAU Pch 
MOSF7>^^ON" MV*>l'2<DmMj5:&lcNM 
»««#8«BfifcU PNPfS>yx*©*<-;*©* 
ffl2«CCNSHtttt««9dtJBfiS-r*. N32ffiRtiM8 
tt. v-* - FM>i45P* SttKffi« <«») * 
J: CF + * ;w«i«©»Jj6^5e««©fiTK:»J«3 h * - 
£/t, NSffitttM9 dtt. N" *Jl/3 tcbtt*P 
NPh7 >5^X ^(D^-XW ©*- 5 * * 3 

[0 0 8 4] o^C, 03 (B) CCthT^^U:, 
gtfcUffitC 7 - 3 0 n m^SCDMiSCDy- >©{bM 1 0 
^fltL, <J>«dtrM*tf4 0 0 nm©^f£Sv;p 
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[0 08 5 ]^lt, NchMOSh7>^^^©V*- 

Fu-f >cctt«N* m&mmi alpnp 

%2Ym<DW SsaE»««l 5a*»BJET4. P 
chMOS h^^^^^CDV-^i Hl/^>i^^P* 

{0»«<DNfflJ£fM!e«9 dCD^ffi (S-b) 5CX * ^ ZtK 

£UiK18b£, *^«(DPfi$*;U5©Slffl©P* §2 

[0 08 6] o«ffc. M3 (C) (C^"T<fc^tC x CVD 

<DV-*M®2 1a, NchMOSh7>^*©Fl' 
>f>li2 1b, PchMOSF7>^^(DV-Xl 
©22a, PchMOS h7>^X^(DFU^>l«2 
2b. PNPh7>^X^©^-^ll2 4a, PNP 
h7>^^©x^^II2 4b, PNP h7>^ 20 

©JKSSCCS^< B i CMOS*»<*K«©JHJft*^StS 
[0 08 7] «±Ocfc9CC»JiESiifc**l80»3©^ 

[0 0 8 8 ] »3<DSQS©Jfo«W\ PchMOS h^> 

jRfisrsxa*«ffl LtHtne*ffl«i<tr * c <t a < , 

PNPh7>^^co^i^^iWcN- 30 

Si PNP F^>2P^*©3U^*IH , CttfP , r5aF40 
PNPh7>^^ ©«»i«H**>h 5 < T&C t 

[0 08 9] «±<DJ: 5tc. ^3 C[«Uk©*»ftCteW* 
PchMOS h^>^X^<DXfi^fflOSf3§nXh* 

$<3-&c<h#-ct£ 0 40 
[0090] nr i ojasoj&je^»2 commote 

mcis\,*X % N PN h 7>^X^OPi^-^ 1 2\Z!f 

^-^12 <mmt c <Dxwmm~cu < x $> < , «*. 

lttPffl^y3>*6tt4£Lfc**, NlS/»;3>tt 
[0 0 9 1 ] 50 
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gcDMS^aoc ctn«, 151— <D*2g{*S<£<7>3lffitCSg 1 

Fu^>atw«fc«tD f ***^*«©«jft*3e« 

2CD^^;UCC4c51^TIKJ^nV4<-^ h 5>^X£<Dn u 

7>^X^?:(UC<!:^^ 
[0 0 9 2]*&. *^<DI»^2SB«©*»{«S« 
<D«jfi^tC«fcntf, miOV^MClo^XMQS 

JSOJK^ 3£««©ieTJc» 2 »«SW*E%©4 
AtcJ:4^2zgSS<DSl 0DStfK«««:^-r4«3tX 

(DT\ »«XH*jfflM-r*t:<tfc<. xmffisbitmtttt 
[ 0 0 9 3 ] 3 6tC s *^BJCDIt^3IBtSCD^^ 

5>^**cdv-*- Fu-/>aik««*i<fcc;?- + *^ 
ttAic j: 4^2 mmmcom 1 ©«*««*»fiW stts 

^7h7>^^3u^^wc^n^iPN 
[0iS©l9WcCSftHJ] 

[■ l 1 *mi<D& l <0*«cd««k:*sW 
©» Jfc&ffi SSTIIIWria r * 4 o 

[02] *^©*2<?«»(0»«CCfcW*^»»«IB 
OiSjS*ffi*7n'riS)lB*rffiSI'r*S. 



(10) 2 0 0 1 - 2 9 1 7 8 1 

t^3 ] $^0^3©^tt©»*JW5*^I *9 NSMfflMRtt 





9 a 










9 b 




NS}£t$tilJ$ 




7T?T ttfr 111 e3 V &> O o 


9 c 




1 > liA KK ~ts* 










1 > J*m HA HR'iv 




^^t- ttC rffi R7I T* *^ 


1 0 










1 1 

1 1 










1 9 




P ^ai >N 




[EI 7 J 4£Jf£bE<D£P 1 <DMH©^JSK-*5v7 o'W — *7 


1 1 
1 O 




w V U H51 






1 A 










1 C 
1 D 




IN S^BAW»J{ 






1 5 


a 


N Mfi^HX^i^ 




[09 ] ^ 1 ODfi^tfdtC:tett&^;}<— "7 V vlsis^Z 


1 D 




NT ♦ A'Jiri-#fr£Sfo^ 
In 3tim*HXRR*?X 






1 7 










1 8 










1 8 


a 


P ^fiEixwS 




[011] ( a ) ItNMWMffl&t N* Mt£t5(M^P 


1 8 


b 


P Mt&Wimm 




^~XCDJlffl£^HT£tflli<PNPN r^>^X£Sl 


1 9 




P' Mffitfe^l^ 




l^CD^FffiS, (b) tiiaS (a) CDa-aS§ICD#iB0-C 


2 0 




— 1 rl t - Hr& / U ITS 






2 1 


a 


N c hMO S h -7>t/X 




[ft^Dtft^] 


2 1 


b 


NcnMOS h^^^-A 




i ¥mt*mm 


2 2 


a 


PchMOS h ^>^X 




2 N" ^0 xJt/ 


2 2 


b 


PchMOS h ^>>^X 




3 N~ s^^u 


2 3 


a 


NPN r ^>^*£<£>x 




4 Pl^iJb 


2 3 


b 


NPN h^>^^^<D^ 




5 Pi^xil/ 


2 3 


c 


NPN h^>^^^©3 




6 LOCOSgtltl 


24 


a 


PNP h "yZsV7,$<D'< 




7 U^*r 


2 4 


b 


PNP h^>^^^CDx 




8 NSffiKW * 


24 


c 


PNP V "7>isX5<D^ 





[H4] 




4313 2001-291781 



mi) tis2 ] 
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[0113 




7d> b^ — zs(D$i% 

F £ — A (#^) 5F048 AA01 AA05 AA09 AA10 AC05 
BA01 BB05 BDOO BD04 BE01 
BE02 BE03 BF03 BG12 BHOl 
CAOO CAOl CA12 QA06 DM3 
QM4 DM5 DA25 
5F082 AA16 AA26 BAOO BA02 BA04 
BA23 BC04 BC09 EA09 EA10 



